Redox potential and oxygen concentration as factors in the susceptibility of Helicobacter pylori to nitroheterocyclic drugs.
Metronidazole sensitive (MtzS) and resistant (MtzR) strains of Helicobacter pylori were tested for their sensitivities to eleven nitroheterocyclic drugs of known reduction potential under a wide range of environmental conditions. Under microaerophilic conditions, MtzR strains were sensitive to all the 2-nitroimidazoles, resistant to every 5-nitroimidazole, and slightly sensitive to the nitrothiazole, niridazole. MtzS strains were sensitive to all the nitroimidazoles except for 4(5)-nitroimidazole which has the lowest redox potential of all the drugs investigated. MtzS strains displayed the greatest sensitivity towards niridazole and satranidazole, the latter having the highest redox potential of the 5-nitroimidazoles. High and low oxygen tensions had no effect on the activity of the drugs but periods of anaerobic incubation caused resistant strains to become sensitive to the 5-nitroimidazoles. Superoxide dismutase and catalase were not induced by metronidazole and enzyme levels showed no correlation with resistance patterns. The results show that futile cycling does not occur in H. pylori and that the mechanism of action of the nitroimidazoles is related to their redox potential. Anaerobiosis abolishes resistance to metronidazole which suggests that it may be mediated through the activation of anaerobic metabolic pathways which function less under microaerophilic conditions or not at all.